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#m t -T & St #31 8 i fc ti 9 o#3Mt#&S<» 
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mm* 

BT (Insulated Gate Bipolar Transistor) #tt&*vCV**. C *fr 

^^[SlWdtH] W8- 3 1 6 4 7 (^^#^H3#RB % ) 

5(4, ^5->>*1l«k^rr&P + M©**T^a^* h««3 3 4 i 
% *<0i5 v ^m«IE fc*tt-f* n + BOX? * ^r««3 3 6 k, *<D#T<< a > J * J* 
Ml 3 3 4 U5^«*3 3 6 *H«i-*P~ffl«>#*'''* J *3 2 8 L ^O*^* 
^3 2 8 k^-F^n" I®K'J7hW3 2 6fc*fKv>4. #^4**3 2 8 k K'J 
7 Mgi*3 2 6©Wi:f±, n + §l<Z>¥*#Si#3 4 0»?>tltw5o x? **«3 
3 6 *«v>-c h k>f«H, \>vy*\z Yv>*r- Mt3 3 2*»«*A* 

tLTV^o > Wf-y- HS3 3 2(4, y~ h«i»«3 3 3 t^LT^H; y ^«J*3 3 
6 k KV 7 b««3 2 6 «rR|T"CV^^7*^^3 2 8 K*tlRlL-CV»*o 

K'J 7 1>«3 2 6 t^1"^n + fiO;<?7r«*3 2 4 k, W^r«3 2 4 

Ck fv>fy-MS3 3 2 KIE»E£f»fak, #^4**3 2 8«HfV^ 
>W*3 3 2 kttft1-a«J*r#nMfcJR«E$;fcao ? *«3 3 

6 * «b **> n SKK1E L fc»r*«a LKV7h**3Z6 * *l, *W»7r 

ii*&3 2 4 ft o 1X^'J7^'^7»3 2 4 Cfft5t, /**7r« 

i£3 2 4fcnl/^«*3 2 2©8»lWfiTt, ^^W3 2 2 *^?77 
^3 2 4 k K'J 7 b«3 2 6^jE?L**'J7rt*&A$:ft&o itLfcJ: D^7rW 
3 2 4RtfK'J7 hffi#3 2 6 tfioMa««i: «5 * ®V>t^lKS:iSt4. 
=rV**His£3 2 2^£A$*Ut:OL*^y 7(4, l^t'J7kmU*«t 
# r 4&&3 2 8 ttfr<( 3 4 ^iSttx? 7 ^«ffiE^fcSP 

m $S|:igl 5 (4, KU 7 h«tt3 2 6<*>±«fc:*«> KU 7 h«*3 2 6 J: «9 ***** 

ffi£*L&IE?L*^'J7^\ i«fi#«*3 4 0 k K'J7b«*3 2 60fSM^ 
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l «t ? t -r z> mm] 

[0 0 0 6] 

Ltf>L&rt ? <b. ^SfcfclRl (O^m^W. 1 5 £i3V>t\ ^MH*«tt3 4 0 SrtfettT^f' 
4^3 2 8 fciEALfc^lfc**^ 714, 1" CK#7<( * > 9 ? hW&3 3 4 tiftLt 

[M «r » ft* * * O^Sl 
[0 0 0 7] 

-e-^^T*^ -=iy^i7 n«t$2in«w#'5: < t lmmm 

K H 2 ©7D-fr/ t>VX (± %M £ *LT v> & £ £: £ #m 

*j&HliMOSFET, I GBT, t>f V^^f^lfflfSifc^l, MOS 
[0 0 0 8] 

[0 0 0 9] 

7n-f^ ^^^^Xrr/Xtiii&ftWSr^-racifcT?, *>mJE tiffed 

|&#£*L<i>£ tZmZik&tzo BP*>> ^ 2 f t 'J 7©ftl&IIS # 
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****** <Lfc»K **v»tt*o»^«4^*^*< t#»e#*/h*<J*4t 
2"* iwi ft * . 2 »M«fMW»W * U 7 2 

^iJ7l:^7D-fO ^»#**ITO#f^ ««0*ffi±»CiaWUT, 7 o 

dine**. -^ 7n -^^^ M ^s,triisJ? 

bv^o UtHttfcWU *7^v^ h«i*fc#7V«*W>«£-|MB*. ^ nyn b 
mM<onU^^M^h(DifiU * tv^o „ _ _ ,^ .-^ 

IiaS^sp^ e»* * m y n - x -f > ^^«lf/X«i«IW 
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^-v: 4/ 



[0 0 13] 
[0 0 14] 

K'J 7 YW&frb#7<(W$L% LTjKtW n > * * hiMIotx? y ^«ffi^ttl 
3*14^*** 'J Tift&tts K'J -7 HUdk^f-fWop n«£-JMih?*fc'h3 < * D 

1*1 <D'J?%1* * V T VMS. * 111 B# K HE < 1" * £ t &X § £ o £ ft K. «t ** f 4 ® HOT 
[0 0 15] 

'fWt K'J 7 f) , #74 Wilt 

m.^h#7^m^ J t\^X#74 UV9 9 hTOEoTx? y ^M^ffiStLa^Sfc 
^ft'J7(i, ft 1 7n-f>f >y¥0tftW&fc X oT#7*-r R*ftl*3fciB* 6 frSo Ltztf 
[0 0 16] 

K'J "7 MB#;d»lb>J?7*-rfBi*-€- Lt**f^ =i > 9 9 hllitlotx? ? ^mM^^tH 
[0 0 17] 

ii7o-f^ ^^MMMiwtfc, i27D-f^ > y^mitM&ozKoWf&K&Lx 

, *'^^^O^^^SoT^m^r^'JT^JS : Sr$'b^li5<-r4it^-trt<2>o 

[#&9! <£>$&*] 
[0 0 18] 

ttifjE*Bf 2004-3122680 
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[0 0 19] 

M («x.»fp3S) <D#T4 tO±l«tSHt*i2i^I («*.« 

ni) <7)^5 tO#f -f a > ^*«0^4< I: 

»), sjef* Wfcfc K'J 7 h tit ©i^IIf f: i 2 ill co^«#«« ^ ti t ^ 
SO ov-^iidfc, hfi*fcy-;MHi*©^&< fcfeHfcfc*"*"* 

^IMBi£-»t-^2iS«aiO#l 73-f^ >7*#>t#«#m££*LTi3 •? , tff-fffii* 

fc Ku 7 > 2 mw,w.<D*mfcm-t) i Mj& ztix^zzt ^ 

m 3 xirafit) « i mmm * t:\m2 mmmmom 2 ^kmo**^****? u-t 
m 4 %mm) m 1 ^a* 2 w©i 2 iiio^Mt<^^»ig 

[0 0 2 0] 

<M 1 »#J) HI 1 lw N Hi *^J<^^S#^S 1 055»»f MB Sr^i"o 1 tt 

x5'^.nl/^ ^WffiW^ilEtLSmaEO*^ • * 7 h MS3 2 

b«3 4 n + M<7>^myo*^1r2>^5. y ?ffi1$.3 6 £fitx.£o *<Dtf?*4 =* > 
h«3 4 y *«3 6 *H«-r«5 P~ I«»^*tU*f'fi«2 8 

*0#f-f «J*2 8 0T*K«t-S n'lwM^ttt^ KU 7 b««2 
6 £>|f xTjSt). f(DK'J7Hit26li, *'f-f3>^nf«34U5^fi3 
6tf»<b>l?7»-rSRi*2 8 KXoXMXbftX^&o 

7 *«#3 6 ^^^2 8 ^IIU KU 7 h«*2 6 KiTt"* M^>« 
«$tLTV>4 0 -f-O b V>^tCl±^U^'; 3>* s SI£$tL, H/W-HI3 2#» 
^$tLTV>S 0 > l^^f-r- Ymm3 2t±, htt»l»3 3 ^tt*T^i«2 8iC 
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StLTv>* 0 i(03l/^^f«2 2l:ii7JV5-')Af^t>^5nl/^^liC^lU 

#^$#&ift<a^#ll«iftj£fi % 3 1^*11^2 2 # J 1 X 10 18 ~1X 10 20 cm" 3 <75$5ffl*tr^> •? 
, 7tW$L2 4^1X10 15 ~lX10 18 cm- 3 <7)®aT-$)l9^ K U 7 2 6 tfl x 10 1 3 

~lX10 15 cnf 3 <7)fEHT-& l}, **7 , -fiM2 8^1X10 15 ~lX10 18 cm- 3 Oli-e*)^ # 
7*4**9 9 h&$3 4 7& s lxi0 18 ~lX10 20 cm- 3 O|gHT^ <9. ^ y *®«3 6**1X1 
0 18 -lxi0 20 cm- 3 ©$EHT?^*$tL4W3& t »i tv^o f U, 7n-rr/^ITO 

4 0 oWMEfii: < fcRJfei - * iOtli4v>#, lxi0 15 ~lxi0 18 cm- 3 <7)|EH-e*^. 

Lv>, £<7)$&Hf*|-e&<2> ^tt* *U 7 J: fcsFT fc* 0 

[0 0 2 1 ] 

2Cj&otMU K'J 7 Vffim2 6^t&XZti2>o K U 7 hfftt 2 6 fife* 
^t'J71i> t © K 'J 7 Hfi« 2 6 * a U ^ ^ ISC ffl^^o Tit*i, If+t'J 
7liA7 7 7f«2 4|*ItC^«i--5,o l^t , ;7^y7 7««2 4 
•;7 7«2 4 i:3V^«2 2«i|!ll£i^ftTL, nv^^fj|2 2 7 
rfR#2 4 t KU 7 h«iS2 6^jE?L**'; T^&A^tt&o CltLH«t »)A77rS*2 
4MFV7 MU*2 6 KfiSSflEfclPlJWec ^ fiv^>SKt^St*. 
[0 0 2 2] 

3 1^*^*2 2a»fci£AS*LfcIE?L** i ;7HU 1?^^ V 7tS^LtMfS 

#7*^^*2 8 t^T'-f 3*99 ms* 3 4 ^iotx? ? frnteE^tmrnznz 

o *|ltt«T?»ii<0iE?L*^U7O#fffiK^«-taffi*H«»'7n--r-f :^*MMMH 

:«7n-f^ V^^MHfcftttU 0k#^WIl2 8©t^ffiC*r>yt;ViI^ 

3 4^-«h»StLj: ^ i:-T^jE?L^r^ V TVffiWitfWlfbfi&o t < fc, Mfl«7n-r 
>f >^#flc|K«4 Ott. #f»-f MB#3 4 tc^i"SfS[«M#H^$tL-C*3 19 

x &%t.*vVT<DmW)*1fiif iz&^o Z<OffeM, &t®.2 8l*HciE?L^^U 

7 $ *t £ c: k 4 15 , r>v>T(±^-> m J±tf ? « £ ft & » 

[0 0 2 3] 

(#2^ifcW HI 2 f:i2Hi^O#i#gf 2 <^^fl58lfMI2I^^i-o £ib\ H1?>^S 

H1^4 2fi. 7n-fr/^$#f«t*So :07n-fr/^i#«*4 2li 
, K'J 7 h^«2 6 k**7M a>** b^it3 4 &ffi&]E1l* J rVT<Dfflm&frifF&-f2> 

©If(L2)i 19 *>/.h£v»£ fcTafe*o 7n-f ^ >*~3MMMI*fc4 2 K«££jE?L** V 
7^)iSC#ot, x5 7^3 5^e^tV7^§il, **fl«i2 0tf 

5 y *|Iigc3 5 SrMtSEg^-frS^fW^Sri&i-i t^?. W^?-**'; 7 
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(Om&X^&LZtLX^&t^ *>W.m-t) s &1foZil'2>££i>fc > ^#H12«I?*L« 
<£> £ 4 - &X # S o 

±BTftf!ltfcJ:^:, RttIEft**y 7©**&*fcm^**y 7©tt»tt# 

[0 0 2 4 ] 

% K'J7 h #1*2 6 MR* 3 4 fciHMJjEJL* * 'J 7C»tt»i:^tti 

-ff3t2 8(:BL+t I J7^f«$^ •5-tL^jiBIL-C7n--f >f >*-#■*#«* 4 7 <£> 
tt£fcjW*>±.**So -f&fc. -^5 y *H*3 6 M6MI3 3 tf&oT«|&$*L* 

l^^ij 7W\ 7n-r^ >^#*#Hit4 7 **UJBLT®ttfcj£* t o"Ctf?'7'<f «*2 
8 t KU 7 Yffi$L2 6 KI&JfrtTaAStL&o Z<DtzX>, :©7n-f ^^*#«*4 
7t*> HL^ t 'j 7 ©ft i: H C t ^ ^ o Lfctf*-»T, *>^J±rt s 

ofc 0 U:^t, Ii^tU7i J I«ULi>/S ^->t7#-e|!5:<44iv>9 

#«4 7 i KU 7 MS* 2 6 t«(L 3)ttfev^*»ff* Lv> 0 

:©7u-t^ >m«4 7©MS^ jKf-f 3>^b«*3 4fc 
K'J7h«*2 6©|iliO^R*i:l9-C^Uv»4v»ii:T?*4. &W1"*£:. 7D- 

tm y^*flc*i*4 7tt, h^«3 3 to&Mn&WPxrj&w s tmvx 

\,*h<nx$>h 0 BP*). sKf W nv** MS* 3 4 t KV 7 MB* 2 6 2: tf>F££ #5*4 H* 

2 8TM£*:E?L**y7$NB8&4 7 a^jS$fLfV»4 0 #7*4^*2 8 fc* 
;»S*ifcjE?L**y 711, i^BJK4 7 a «r^fi U**7>f 3 > 9 Z MS* 3 4 \zM% 

[0 0 2 5] 

EI4^^3HJfe^^^J<0 i l £ -^#M4OllSB»fM®*^i"o h 
^^4 3 2t5 s -/V-^-M<^— WC*>*o 

HaU 4 7*^ IKL**'; 7 tit, *M , J^^»iit47n-r'f > 

^MM*S*-C**o iWi^i, 7n-f-f '✓^f#«*4 4 7»i, y-M6»K4 

3 3i:it5ttU:, HL^r f 'J7W4 4 7 a««Ltv^^T\- *>«JEOft 
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[0 0 2 6] 

(B 4 mmm) m 5 izm 4 ^itg^i^#-##^e 5 oMgp©f®m £/F-f-o 

^flM^J^flUJiU ^5 v ^ flit 3 6 t**f-f«*jl5 2«^C^4UpI^)77f 7 
y -fffiitiM 5 2 ^J&JjB; £ tiT v> & * o £©?yf7? 7l*Jkti# 5 2 <7)/frSJ&« 
«»i>Kf *«#2 8 <fc 15 *>i«<> $? ) |:C05yf7?'^l»ih1li*5 2 <*>-8&{i**fM =1 

**vt^5 7 * mn. 3 6^fm$*t*«s:isj!ijh-r*ii fc#ti4. :oL**y 7«\ 

7?f77 7"|»jhfRit5 2 fc^f* n^** h«3 4*>£ttffi*&SL-CsK7'<f a ^ffi 
i*3 4 KgEtBSfLfco ^7 7f7-^ »«5 2 > / HEE : £:'{S;i!&i~& 
£ i: ri*-C # & * tLli^c© «t 0 tcSiWt? £ & o £«?yf77 Tlftiklf 5 2 jWjS $ 

#tff«tiikTSi,ip^ 7 'J^-Ty "fTgtiktmW S ft* fc«> *7-fffl«2 8 

*«, Z<Dtzib, W$L 2 8 OiE?L* * »J TSIK 

10 0 2 7] 

(l&5«W HI 6 fc# 5 9^ffO#4M*SC 6 0SSUffifMIH*^1-o 
lEitifiLtv^o Lfc^ot; IE?L**y 7»±£<&9?*7y :/l*iLSHift5 4 £ 

3 6 «:fflILtft$tLtv^o 
7 7f7 7^£ft5 4 =£-H^LT nM^^S^^* 5 ^^ ttTV>-2> 0 :«nl« 

f <Wo *<Dtztb, W-^AJ yf->r&fe*$k$L1-ZZti)SX~£Z>o 
[0 0 2 8] 

Mt^WtiC, £&J§6 2t7n-f^ >^fiTO4 9 SrHHi:flfflfCV>4 

'J 70t^tttt(C^^E$iL« i ? a * h<Hit3 4 ©ETPf J*$ivtv^ 0 

tLT, hU3 3ICI±7D-f^ >^*MKMRtt4 g^^^tLTV^o ico 

fci: £«U :<97D-f^ ^^MMMRflU 9 *&fcL"rjje-7V«i*2 8 KOTtSfifcjE 
[0 0 2 9] 
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+ &j£ £ $ ib KitflP $ •£ — -POT* & o 

£f\ K 'J 7 Mgi&2 6±fc*© K'J V MS«2 6 i «9 43p*64b* t ffiaS4 n + I©^5 
iftKiMMMHttU 0 aj&*5&£$*LTV>& 0 **f^y^^ hii3 4t*V-fH 

*2 8<£>p n^^M<7?ia^tc{in + Ml 7n-f^ >^#S#«4 0 btf*^JS3 

¥##ffi*07tt4feftftl;^ ^i|^i#«4 0 a75nxi0 15 ~lxi0 l7 cm- 3 W^Ht? 
[0 0 3 0] 

m 9 iwj±#-»flt«it 8 (Dmmmm&mz kx^^o 

^m^MWM 4 0a 1 7 n - -f 4 > 7*mfcW& 40b < y 9W& 3 4 

o COft^, #^ttl^->*7Uti, **t=W«2 8 

f7 7'^i:lcT7D-f'f>»i:4otv^U^o i^W^s f-y ^rtlK^tS 
* <b *LfcIE?L* * U Tii> 7H-f^ >^#tJS^ #7*^^*2 8frbm 1 7D-f^ >^ 
3MMttKJ*4 0 b fc&SL-C£Wfc3£jS$*L-CV» ^ ^ MS* 3 4^i)fL*i£ tr 

o bp*., inD-f'f yr^numvu o b fcira**MMMW*4 o avmmfrb, # 

7» -f H* 2 8 ^S»3&«#U f -C. -f H* 2 8 < ZZtfrhX* y-f-> 

rmmm < * •? & 0 

8 <D X 7 ffiftK^MMMRtt 4 0a 17n-rr/ ^-*M£# 

111*4 0 ^5 y *<gl*3 At&.®<D#T4 ^>*t ME#3 6 OT*lc^*$*Lfv> 

4 0 aMl 7n-f-f ^^MMWJWU 0 b^tiLtv^o U;^T, ±IBO® 

-fffc^MMfc^tfU 0 aMIl 7D-f^ > ^^MMt^J* 4 0 b 7& S ^J&£ tiX^Z i:3b* 

Str * y 7 £ ig*i> S - b tfx* § £ 0 

»17n-f^^ifl:**4 0blt «*2 8 rt«fc^jft$*LTV»T 

^7=^11*2 8 0|*lSPtr^$tLSC:i:-e, 7n-f^/WiH3llSH 

^ < 4 «9 . *> < < * «J ffiU-EEffcfcHS-e § £ o 

[0 0 3 1 ] 

& 2 8«HF U^*-**- >m^l3 2 tJt|fi]-r4lS^f**nSHR<e$tLa 

o y 7**^5 y *<^*3 4 i^h^(0 nMKR® Lfcff Bf £ b b®%3 

2fc7&oTdI«U K'J7>«*2 6^i:ftX$ii5 0 K'J 7 Ml* 2 6 K^X^fLtzW. 

^ ^ y 7ti^ k>; 7 f < Ri*2 6 i*i«r=i ^m^cfflO^rsj^o-ciitL, m?-^^ y 

?7 7^1*2 4 t3V^^^*2 2 0^Mmf2:^ s 1i:TL, ^^|j|2 2H^?7 
7^*2 4 £ F'J "7 b^I*2 6^IE?L^^y 7tf s &A£*L& 0 ^tLtCi >)A>;7 7f^2 

4xifKu 7 ms*2 6 izfcmm^mtffez. ^ fiv^^iE*iit4« 

[0 0 3 2] 

#T<{ W$L2 8 fc^f^f MS«3 4 y ^«ffiE^4:ifffi.«*tS 
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£Oie*K*3MMHtt4 Oat K>; 7 MR«2 6©*te*®©#x*->ir>M*«*M*.T 
#f-f«*2 8 tWEXUfciETL^^UTtt, HCtna-f-f 4 0 b 

0**7^^2 8 fiCfflft^Wo -TOfH 1 70-f-f >^#-t#t^4 0 b t^r < % 
[0 0 3 3 ] 

HI 8 ©Jj^-f 3 y * ? \ £tt Z AfrhWiiyv-T- 4 y V^^^-W^L 40b, M 
#2 8> ^jtS#S#Hi^4 0 a> K'J 7 MM2 6> A?7 7«*2 4, fUnki' 

*«#2 2 * -coin o^x-xm'MBLtz^^ v 9 • n frmmmvjEii*'?') r 

iftJK**ia l 0 ^$iitv^o 

*L**';7»«-ea«K 0^1 l^*#dS 4 0 a (D tiX 

f!4 0b^ ffift£¥*frti(ift4 0 a^J&^xT^&w^OIE^L*^ T«Kt»* 
<2> o 

[0 0 3 4] 

tf, S^10(?)|17n-rr/ *~Wffc«c4 0b^ 4 0a** 

SLTV^C^iWo 7 MI* 2 6 rtOIE?L** U 7*K'I> a 

Gt&m&vmTFi 1 tf>»£-ei±, *'f ^i«2 8 i: K'J 7 hf®2 6«#Ii:Si 
(4 0ai:«at4) **3^j*$*LTv>*fc«>Kx i Og^#WojE?L* * U 

'J Tlsiifiv^itiiiLTv^ : t^^^o z<DZtfrb, «#at-eti. *w 

2 8 t KV 7 Ml* 2 6 0^#ffiK?fcj£$;ft£;^jg#S#®* (4 0 a fcffiS?- 
&) K£&tfTy , s^)\'W%k*Mz-Xi$7*<tW®.2 8 faKmXLtzlEIL* -V V 71*. 1" C 
fciS y***'Nfc#tH$*LTL4?o Sfcs f£**jSO»'fr"Cl>, K V 7 MI* 2 6 F*3 
OlE?L^^ U 7^JSt± ^l/^ ^H* 2 2Hl^ib^5 y *^*3 6 H0^|S]^oT© < 
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